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In the title compound, C22H 17 C1N 2 0 5 , the nearly planar four- 
membered /Mactam ring [maximum deviation of 0.016 (1) for 
the N atom] makes dihedral angles of 53.07 (9), 73.19 (9) and 
6.61 (9)° with the chloro-, nitro- and methoxybenzene rings, 
respectively. The crystal structure is stabilized by C— H- ■ O 
hydrogen bonds, a weak C— H- ■ -it interaction and a it-it 
stacking interaction [centroid-centroid distance = 
3.6513 (8) A] between the methoxybenzene rings of inver- 
sion-related molecules. 



Related literature 

For general background to /^-lactams, see: Banik et al. (2004); 
Garud et al. (2009); Jarrahpor & Khalili (2007); Jarrahpour & 
Zarei (2006, 2010). For some of our previous reports of the 
structures of /3-lactams, see: Akkurt et al. (2008a,6, 2011a,6); 
Baktir et al. (2009); Yalcm et al. (2009); gelik et al. (2009). 



H 3 C — o 




fi, = 0.22 mm 
T = 123 K 

Data collection 

Oxford Diffraction Xcalibur Ruby 

Gemini diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2007) 

T^ n = 0.901, r max = 0.970 

Refinement 

R[F 2 > 2a(F 2 )} = 0.074 
wR(F 2 ) = 0.190 
S = 1.08 

10522 reflections 



0.49 x 0.17 x 0.14 mm 



20727 measured reflections 
10522 independent reflections 
7301 reflections with / > 2a(I) 
R,„, = 0.041 



272 parameters 

H-atom parameters constrained 
A/W = 0.67 e A~ 3 
Ap mi „ = -0.58 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg4 is the centroid of the C16-C21 benzene ring. 
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Symmetry codes: (i) x -+ 
—x +l,y + |, — z +§. 


i, —y + 1, z 
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Table 2 

The dihedral angles between the mean planes of the rings in the title 
molecule (°). 





Ring 2 


Ring 3 


Ring 4 


Ring 1 


53.07 (9) 


73.19 (9) 


6.61 (9) 


Ring 2 




64.42 (7) 


46.85 (7) 


Ring 3 






79.45 (7) 



Ring 1 is the N1/C1-C3 /^-lactam ring, ring 2 is the C4-C9 benzene ring, ring 3 is the C10- 
C15 benzene ring and ring 4 is C16-C21 benzene ring. 



Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford 
Diffraction, 2007); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997); software used to prepare material for publication: 
WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 

AJ and SATB thank the Shiraz University Research 
Council for financial support (grant No. 89-GR-SC-23). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2266). 



Experimental 

Crystal data 

C^HjvCINjOs 
M, = 424.83 
Monoclinic, P2^/n 
a = 6.0863 (2) A 
b = 20.0855 (7) A 



c = 17.3819 (7) A 
P = 97.419 (4)° 
V = 2107.09 (13) A 3 
Z = 4 

Mo Ka radiation 
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3-(4-Chlorophenoxy)-l-(4-methoxyphenyl)-4-(4-nitrophenyl)azetidin-2-one 
R. J. Butcher, M. Akkurt, A. Jarrahpour and S. A. T. Badrabady 

Comment 

The P-lactam antibiotics consists of a strained, four-membered, heterocyclic ring, known as the P-lactam ring (Garud et 
al, 2009). The most literal definition of a P-lactam antibiotics are the monocyclic P-lactams that do not contain another 
ring fused to the P-lactam one (Jarrahpour & Zarei, 2006). The discovery of the monocyclic P-lactams suggesting that the 
biological activity of P-lactams was strictly correlated to the presence of a suitably functionalized P-lactam ring (Jarrahpour 
& Zarei, 2010; Banik et al, 2004). The P-lactam ring systems show many interesting biological properties, such as choles- 
terol absorption inhibitors, human cytomegalovirus (HCMV) protease inhibitors, thrombin inhibitors, antihyperglycemic, 
anti-tumour, anti-HIV, human leukocyte elastase (HLE), potential antimalarials, anti-influenza virus, and serine-dependent 
enzyme inhibitors (Jarrahpor & Khalili, 2007). 

As an extension of our work (Baktir et al., 2009; Qelik et al, 2009; Yalcin et al, 2009; Akkurt et al, 2008a,6; Akkurt 
et al, 2Q\\a,b) on structural characterization of the P-lactam compounds, we herein report on the X-ray crystal structure 
of the title compound. 

In the title molecule, Fig. 1, the P-lactam ring (N1/C1-C3) is nearly planar, with maximum deviations of -0.016 (1) for 
Nl and 0.015 (1) A for CI. The CI— Nl— C16— C17, N1-C3— C10— Cll, 01— CI— C2— 02, C3— C2— 02— C4 and 
C2— 02— C4— C5 torsion angles are -172.79 (14), -159.77 (12), -60.7 (2), 92.79 (14) and -168.40 (12) °, respectively. The 
dihedral angles between the ring planes are listed in Table 2. 

In the crystal molecules are linked by intermolecular C — H---0 hydrogen-bond interactions and a weak C — H--jt inter- 
action (Table 1 and Fig. 2). Furthermore, there is a n-n stacking interaction [Cg4— Cg4* = 3.6513 (8) A, where Cg4 is a 
centroid of the C16-C21 benzene ring; symmetry code: (i) = 1 - x, 1 -y, 1 -z] between the benzene rings attached to the 
methoxy group of molecules related by an inversion center. 

Experimental 

A solution of A r -(4-nitrobenzylidene)-4-methoxybenzenamine (1.00 mmol) was stirred with 4-chlorophenoxy acetic acid 
(1.50 mmol),/?-toluenesulfonyl chloride (1.50 mmol) and triethylamine (2.5 mmol) in dry CH2CI2 at room temperature over 
night. Then it was washed with HC1 1 N (20 ml), saturated NaHC03 (20 ml), brine (20 ml), dried over Na2S04 and the 
solvent was evaporated under reduced pressure to give the crude product which was then purified by column chromatography 
over silica gel (7:3 hexane-EtOAc). (Yield 78%; mp: 415-417 K). Elemental analysis: Calc. for C22H17CIN2O5: C, 62.20; 
H, 4.03; N, 6.59%; Found: C, 62.15; H, 4.07; N, 6.65%. 

Refinement 

All H atoms were placed in their calculated positions and refined using a riding model: C — H = 0.98, 1.00 and 0.95 A, for 
methyl, methine, and aromatic H-atoms, respectively, with Ui S0 (H) = k x U e n(C), where k = 1.5 for the methyl H-atoms 



sup-1 



supplementary materials 



and 1.2 for all other H-atoms. In the crystal structure there is an 89 A void, but the low electron density (0.67 e.A" ) in the 
difference Fourier map suggests no solvent molecule occupying this void. 



Figures 




Fig. 1. Molecular structure of the title compound showing the atom labeling scheme. Dis- 
placement ellipsoids for non-H atoms are drawn at the 50% probability level. 



Fig. 2. The crystal packing and C-H—O hydrogen-bond interactions (dashed lines) of the title 
compound viewed down the a axis. 



3-(4-Chlorophenoxy)-1-(4-methoxyphenyl)-4-(4-nitrophenyl)azetidin-2-one 



Crystal data 




C22H17CIN2O5 


F{000) = 880 


M r = 424.83 


D x = 1.339 MgnT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yn 


Cell parameters from 6350 reflections 


a = 6.0863 (2) A 


9 = 5.1-37.5° 


6 = 20.0855 (7) A 


|i = 0.22 mm 1 


c = 17.3819 (7) A 


T= 123 K 


(3 = 97.419(4)° 


Needle, colourless 


V= 2107.09 (13) A 3 


0.49x0.17x0.14 mm 


Z=4 





Data collection 



Oxford Diffraction Xcalibur Ruby Gemini 
diffractometer 

Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 10.5081 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2007) 

r min = 0.901, r max = 0.970 

20727 measured reflections 



10522 independent reflections 

7301 reflections with / > 2a(i) 
R mt = 0.041 

Qmax = 37.6°, 6 m i n = 5.2° 

A = -10-»6 
k = -34^29 
/ = -29^27 
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Refinement 



Refinement on F 2 



Primary atom site location: structure-invariant direct 
methods 



Least-squares matrix: full 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



R[F 2 > 2o(F 2 )] = 0.074 
wR(F 2 ) = 0.190 



H-atom parameters constrained 



S= 1.08 



w = 1/[g 2 (F 0 2 ) + (0.0816P) 2 + 0.3529P] 
where P = (F 0 2 + 2F 2 )/3 



272 parameters 



0 restraints 



10522 reflections 



(A/0) max = 0.001 
Ap m ax = 0.67 e A~- 
Apmin = -0.58eA 



Special details 

Experimental. Spectroscopic data for the title c ompound: IR (KBr, cm" 1 ): 1744.5 (CO, (3-lactam). 'H-NMR (250 MHz, CDC1 3 ) 8 
(p.p.m.): 3.67 (OMe, s, 3H), 5.88 (H-4, d, 1H, /= 5.0), 5.95 (H-3, d, 1H, /= 5.0), 6.78-8.14 (aromatic protons as a doublet at 6.80, 
a doublet at 6.90, a doublet at 7.15, a doublet at 7.23, a doublet at 7.61, a doublet at 8.12, 12H). 13 C-NMR (62.9 MHz, CDCI3) 6 
(p.p.m.): 55.6 (OMe), 60.3 (C-4), 81.3 (C-3), 115.1-156.6 (aromatic carbons), 161.8 (CO, (3-lactam). 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R- 

2 2 
factors wR and all goodnesses of fit S are based on F , conventional R- factors R are based on F, with F set to zero for negative F . The 

2 2 

observed criterion of F > o(F ) is used only for calculating -i?-factor-obs etc. and is not relevant to the choice of reflections for refine- 
ment. R- factors based on F are statistically about twice as large as those based on F, and i?-factors based on ALL data will be even 



larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 




Cll 0.37871 (8) 1.01738 (2) 0.70470 (3) 0.0430(1) 

01 0.95577 (17) 0.64289 (6) 0.55371 (7) 0.0251 (3) 

02 0.74828 (16) 0.75343 (5) 0.65041 (6) 0.0193 (2) 

03 0.5101 (3) 0.65839 (9) 0.99331 (8) 0.0549 (6) 

04 0.1603 (3) 0.67723 (9) 0.95892 (8) 0.0507 (5) 

05 0.54345 (18) 0.33051 (5) 0.59384(7) 0.0258 (3) 
Nl 0.62898 (18) 0.60647 (6) 0.60078 (7) 0.0175 (3) 
N2 0.3499 (3) 0.66717 (8) 0.94411 (8) 0.0341 (4) 
CI 0.7794 (2) 0.65032(7) 0.57845 (8) 0.0184 (3) 
C2 0.6374 (2) 0.71011 (7) 0.59484 (8) 0.0176 (3) 
C3 0.4744 (2) 0.65738 (7) 0.62320 (8) 0.0170 (3) 
C4 0.6499 (2) 0.81410 (7) 0.66070 (8) 0.0175 (3) 
C5 0.7820(2) 0.86043 (7) 0.70490 (8) 0.0222 (3) 
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Geometric parameters (A, °) 
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C19— C20 
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05— C22 


1.429 (2) 


C20— C21 


1.387 (2) 


Nl— CI 


1.3625 (18) 


C2— H2A 
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0.9500 


C2— C3 


1.5733 (19) 


C9— H9A 
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0.9500 
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0.9500 


C10— C15 


1.3938 (18) 


C22— H22A 


0.9800 
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1.3920 (19) 


C22— H22B 


0.9800 


C12— C13 


1.379 (2) 
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0.9800 
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116.37(12) 



sup-5 



supplementary materials 



pin ("i r PO O 

Ciy — Uj — CZZ 


1 1 C ACl /1 1 \ 

1 lo.4v (11) 


P i \t i pq 

CI — JN 1 — C3 


AC Q/T /in 

SO. 00 (11) 


P 1 1 Ml P 1 /C 

CI — JN 1 — Clo 


111 CO /" 1 0\ 

133. j / (1Z) 


C3 — JN 1 — Clo 


1 Qn A Q /I 1 \ 

13U.43 (11) 


U3 — JN Z — U4 


1 -> A \ A ( 1 C\ 

1Z4.14 (1j) 


U3 — JN Z — C 1 j 


110 n^ / 1 *7\ 
1 lo.Uo (1 /) 


U4 — JN Z — C 1 3 


I 1 "7 "7Q / 1 ^\ 

I I /. ly (1 j) 


( \ 1 pi \T 1 

UI — CI — JN 1 


1 io ^o /" i \ 
13Z.0 / (14) 


s\ i pi pi 

UI — CI — cz 


lie k n i\ 
13j.1j (13) 


Ml pi PO 

JN 1 — CI — CZ 


no i *7 pi n\ 
VZ.l / (1U) 


PjO p-) p| 

UZ — CZ — C 1 


110/1/1 nnA 
1 1Z.44 (1U) 


PiO p-> PI 

UZ — CZ — Co 


I 1 O QO /1 1 \ 

II /.o / (11) 


P 1 pi pQ 

CI — CZ — C3 


or /T/i /i n\ 
oj.o4 (1U) 


mi n P"~> 
JN 1 — C3 — CZ 


Q/T ->/l /Q\ 

oo. Z4 (V ) 


M 1 PI p| A 

JN 1 — C3 — C1U 


I 1 r c A /ii\ 

II J.M (11) 


PO pQ p 1 pi 

CZ — C3 — C 1 U 


1 1 £ /:a /1 1 \ 

1 lo.oU (11) 


p A PC 

UZ — C4 — Cj 


I i r /rn C\ 1 \ 

II J.OU (11) 


p\0 p /] pn 

UZ — C4 — CV 


1 o a m / 1 o\ 
1Z4.U3 (1Z) 


PC P/1 PQ 

CD — C4 — cy 


1 on i& 
1ZU.30 (13) 


P/1 PC P/T 

C4 — Cj — Co 


1 OA 1 *7 ( 1 1 \ 

1ZU.1 / (13) 


P'C P/T p-7 

Cj — Co — C / 


1 1 n nn (\ c\ 
1 1V.UU (1 J) 


PI 1 p-7 p/T 

Cll — C / — Co 


1 1 Q Q"7 f 1 1\ 

1 lo.y / (13) 


pi 1 p-7 PQ 

Cll — C / — Co 


1 1 Q /1 1\ 

i ly.oo (13) 


p/; p-7 po 

Co — C / — Co 


1 o 1 n /i c\ 
1Z1 .3 / (1 j) 


p-7 pq pn 

c / — Co — cy 


1 | n An /iq\ 

11V.4 / (13) 


P/l pn PQ 

C4 — CV — Co 


i in /--> / 1 q\ 

ny.oz (13) 


p -j pin pi 1 

C3 — C 1 U — C 1 1 


11Q CC /I 1 \ 

1 lo.oo (11) 


p "3 p 1 n pi c 
C3 — C 1 U — C 1 J 


101 T1 pi 1 \ 
1Z1. / 1 (11) 


pi i pin p 1 c 
CI 1 — C1U — CI j 


1 1 fl £1 (\ o\ 

11V.03 (1Z) 


Pin pii p 1 o 
C1U — Cll — C1Z 


1 on cn s 1 o\ 
1ZU.JU (1Z) 


pi i pn pn 
CI 1 — C1Z — CI 3 


1 1 Q 11 ( 1 T\ 
11 0.11 (13) 


MO PI 1 pi 1 

JNZ — C 1 3 — C 1 Z 


1 1 q no f\ c\ 
llo.Uo (ID) 


MO PI 1 P 1 /I 

JNZ — CI 3 — C14 


1 1 Q HA /1 /1\ 
llo. /4 (14) 


pi o p 1 1 p i /i 
C 1 Z — C 1 3 — C 1 4 


1 o*2 n / 1 1\ 
1Z3.1 / (13) 


pi i pi /i pi r 
CI 3 — C14 — CI j 


I 1 *7 nn pi y| \ 

I I /.yu (14) 


p i o p i c p i 4 




Ni — C16 — C17 


119.76 (12) 


Nl — C16 — C21 


120.26 (11) 


C17 — C16 — C21 


119.99 (13) 


C16 — C17 — C18 


119.81 (12) 


C17 — C18 — C19 


120.19 (12) 


P/| p.") p-> pi 

C4 — UZ — CZ — C 1 


1 on n 1 / 1 1 \ 
1 /U.U1 (11) 


P/l pi-) PO pQ 

C4 — UZ — CZ — C3 


no on / 1 /i\ 

— yz. /y (14) 


P-> PVO P /I PC 

C2 — 02 — C4 — C5 


i/n /in pi t\ 

-168.40 (12) 


C2— 02— C4— C9 


12.45 (19) 


C22— 05— CI 9— CI 8 


-163.97 (13) 


C22— 05— CI 9— C20 


16.4 (2) 


C3— Nl— CI— Ol 


178.91 (16) 


C3— Nl— CI— C2 


-2.36(11) 



Pic pin P i on 

u j — c 1 y — czu 


1 T1 "71 /I T\ 

123. 1 i (12) 


p 1 q p 1 n p'on 

c 1 0 — c 1 y — czu 


1 1 n ha /n \ 

ny.yu (li) 


Pin pon p i oi 

c 1 y — czu — cz 1 


1 in 1 a { n\ 
12U.1U (12) 


P 1 1 /Z PO 1 p 0 A 

C 1 0 — CZ 1 — CZU 


1 in m / n\ 
12U.U2 (12) 


p\o p i o in a 
UZ — CZ — hlZA 


I n aa 

II J.UU 


( • 1 PO TUO A 

CI — CZ — hlZA 


1 n aa 


P 1 1 P'O TTO A 

C3 — CZ — hlZA 


1 n aa 


Ml PQ TTQ A 

JN 1 — C3 — hl3A 


1 11 AA 

1 12. UU 


P'O P - 1 TTQ A 

CZ — C3 — hl3A 


1 n aa 
1 12. UU 


Pin pq ii"i a 
C 1 U — C3 — rl3 A 


111 AA 

1 12. UU 


P A PC TTC A 

C4 — Cj — HjA 


1 1A AA 

12U.UU 


{ • A PC 1IC A 

Co — Cj — HjA 


1 in nn 
12U.UU 


P 1 C P 1 /^ I T/ A 

Cj — Co — HoA 


111 nn 
121 .UU 


p-7 P/T TJP A 

C / — Co — hloA 


1 in nn 
12U.UU 


p-7 PO TTO A 

C7 — Co — HoA 


1 in nn 

12U.UU 


PO TTO A 

Cy — Co — HoA 


1 in nn 

12U.UU 


P/l pn T TO A 

C4 — C9 — H9A 


1 in nn 

12U.UU 


r^o r^n un a 


1 in nn 
12U.UU 


C1U — Cll — HI 1A 


1 in nn 
12U.UU 


C12 — Cll — HI 1A 


1 in nn 
12U.UU 


pi 1 pn unA 
Cll — C12 — HlzA 


111 nn 
121 .UU 


pn pn unA 
Clo — C12 — H12A 


111 nn 
121 .UU 


P11 PH TT1 /I A 

C13 — C14 — H14A 


111 nn 
121 .UU 


pic pn unA 
CI J — C14 — H14A 


111 nn 
121 .UU 


P1Pi PK UK A 

C1U — CI J — H15A 


1 in nn 
12U.UU 


P1/1 P1C TT1CA 

C14 — CIS — HOA 


1 in nn 

12U.UU 


pit pn unA 
C 1 o — C 1 / — H 1 / A 


1 in nn 
12U.UU 


pio pn unA 
C 1 5 — C 1 / — H 1 / A 


1 in nn 
12U.UU 


PIT PIO U1QA 

C 1 / — C 1 0 — H 1 5 A 


1 in nn 
12U.UU 


pin pio uioa 
CIV — Clo — HloA 


1 in nn 
12U.UU 


pin pia m/i a 
C 1 V — C2U — H2U A 


1 in nn 
12U.UU 


pn ptpi mn a 
C2 1 — C2U — H2U A 


1 in nn 
12U.UU 


pi/; pn rroi a 
Clo C21 H21A 


1 in nn 

12U.UU 


PTA PH UTl A 

C2U — C2 1 — H2 1 A 


1 in nn 
12U.UU 


05— C22— H22A 


109.00 


05— C22— H22B 


109.00 


05 — C22 — H22C 


109.00 


H22A — C22 — H22B 


109.00 


H22A — C22 — H22C 


109.00 


H22B — C22 — H22C 


110.00 


r^o r^i nn p 1 1 
C2 — Cj — C 1 U — C 1 1 


1 A1 1 A 1 1 A\ 

1U1.14 (14) 


PT PT P1A PIC 

C2 — C3 — C 1 0 — C 1 5 


-70 11 /1 n 

— /8.33 (1 /) 


02— C4— C5— C6 


179.78 (13) 


C9— C4— C5— C6 


-1.0 (2) 


02— C4— C9— C8 


-179.94 (13 


C5— C4— C9— C8 


1.0 (2) 


C4— C5— C6— C7 


0.8 (2) 



C5— C6— C7— Cll -179.53 (12) 



sup-6 



supplementary materials 



CI 6- 


— Nl— CI— Ol 


-5.2 (3) 


/""/; c^n po 
C5 — C6 — C / — Co 


-0.5 (2) 


C16— Nl— CI— C2 


1 /J.j j (14) 


ni f^n ro rn 
CI 1 — C / — Co — C9 


1 *7A A A ( 1 T\ 

1 /y.44 (1Z) 


Cl- 


-Nl— C3— C2 


Z.3U (11) 


f^a /~""7 po rn 
C6 — C / — Co — CV 


0.4 (3) 


Cl- 


-Nl— C3— CIO 


-113.4/ (1Z) 


f^n ro rn r^^i 
C / — Co — C9 — C4 


— U.o (z) 


C16- 


-Nl— C3— C2 


— 1 /3.&1 (13) 


r^i nn rn pn 
C3 — C1U — Cll — C12 


1 *7A *7A / 1 1\ 

— [ /y. /U (13) 


C16— Nl— C3— CIO 


05.42 (lo) 


n<; nn ni rn 
CI J — C1U — Cll — C12 


— U.Z (Z) 


CI— 


_N1 T1 6 C17 


—1 /z. /y (14) 


C J — C 1 U — C 1 5 — C 1 4 


1 *7A CA /"1 1\ 
1 /V.JU (13) 


CI— 


-Ml ci 6 C21 


6.7 (2) 


ni nn n^ c^\a 
Cll — C1U — CI J — C14 


A A f">\ 

U.U (Z) 


C3— 


_N1 C1 6 CI 7 


1.9 (2) 


nn n 1 ni n i 
C1U — Cll — C12 — CI 3 


0.3 (2) 


C3— 


-Nl CI fi C21 


-1 /0.63 (13) 


n 1 ni n 3 \n 
Cll — C12 — CI 3 — JN2 


1 *7A T7 / 1 /1\ 
—1 /V.Z/ (14) 


03- 


_N2 CI 3 CI 2 

11L V_ ± _7 V. ± Z- 


-162.24 (1 /) 


n 1 ni n i n /i 
Cll — C12 — CI 3 — C14 


-U.Z (Z) 


03— 


_N2 C 1 3 C 1 4 

11Z^ V ± *J v ± 1 


1S.6 (2) 


JN2 — CI 3 — C14 CI 5 


1 *7A AA / 1 A\ 

1 /y.uy (14) 


04— 


_N2 C 1 3 C 1 ? 


IOC 

la. 5 (2) 


ni ni r 1 /i 

C12 — C13 — C14 — CI J 


A A 

U.U (Z) 


04- 


-N2— CI 3— C14 


1 /;n /; c / 1 "7\ 
-IbU.bS (1 /) 


ni r^i a nn 
C13 — C14 — CIS — C1U 


A 1 /">\ 

0.1 (2) 


Ol- 


-CI— C2— 02 


/:n *7 
-fill. / (2) 


\n n /; n "7 n 0 
IN 1 — C16 — CI / — Clo 


1 *7A CI /"I T\ 
1 /V.D3 (1Z) 


Ol- 


-CI— C2— C3 


— 1 /9.12 (1 /) 


/^Tl 1 /; 1 "7 no 

C21 — C16 — CI / — Clo 


A A 

U.U (Z) 


Nl- 


-CI— C2— 02 


12U.62 (12) 


JN 1 — C16 — C21 — C2U 


1 *7A AA ( 1 T\ 

—1 /y.yu (1Z) 


Nl- 


-CI— C2— C3 


T T 1 n\ 

2.21 (1U) 


C 1 / — C 1 6 — C2 1 — C2U 


A A 

-0.4 (2) 


02- 


-C2— C3— Nl 


-115.16 (12) 


1 £ nn nin pin 

C16 — C17 — C18 — C19 


0.3 (2) 


02- 


-C2— C3— CIO 


1.60(17) 


C17— C18— C19— 05 


-179.93 (13) 


Cl- 


-C2— C3— Nl 


-2.04 (9) 


CI 7— CI 8— CI 9— C20 


-0.3 (2) 


Cl- 


-C2— C3— CIO 


114.72(12) 


05— CI 9— C20— C21 


179.54 (13) 


Nl- 


-C3— CIO— Cll 


-159.77 (12) 


CI 8— CI 9— C20— C21 


-0.1 (2) 


Nl- 


-C3— CIO— CI 5 


20.76 (18) 


CI 9— C20— C21— C16 


0.4 (2) 



Hydrogen-bond geometry (A, °) 

Cg4 is the centroid of the C16-C21 benzene ring. 



D—H-A 
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C20— H20A-Ol iii 


0.95 
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144 


C21— H21A-01 


0.95 
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123 


C6— H6A-Cg4 iv 


0.95 
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131 


Symmetry codes: (i) x+1/2, ->>+3/2, z~ 


-1/2; (ii) x~\,y, z; (iii) -x+2, 


-y+\, -z+l;(iv) 


-jc+3/2, 3^-1/2, -z+3/2. 





Table 2 

The dihedral angles between the mean planes of the rings in the title molecule (°) 

Ring 2 Ring 3 Ring 4 

Ringl 53.07 (9) 73.19 (9) 6.61 (9) 

Ring 2 64.42 (7) 46.85 (7) 

Ring 3 79.45 (7) 

Ring 1 is the N1/C1-C3 (3-lactam ring, ring 2 is the C4-C9 benzene ring, ring 3 is the C10-C15 benzene ring and ring 4 is C16-C21 
benzene ring. 
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